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ABSTRACT INTRODUCTION 

Globalization of the pharmaceutical industry has led to 

a need to harmonize the regulatory requirements gov-

erning the marketing of medicinal products. To mini-

mize the barriers impeding global drug product regis-

tration, the International Conference on the Harmoniza-

tion of Technical Requirements of Pharmaceuticals for 

Human Use (ICH) was established in 1990. The ICH 

has developed a series of guidelines that reflect agree-

ments reached by participating nations on aspects of 

the chemistry and clinical technical sections that will 

fulfill the regulatory requirements of these various ju-

risdications. Nevertheless, there continue to be points 

of divergent perspectives and barriers that can impede 

the use of foreign clinical data. Given the importance 

of these issues, the Regulatory Science (RS) section of 

the American Association of Pharmaceutical Scientists 

(AAPS), in conjunction with the Regulatory Affairs 

Professional Society (RAPS) and the Canadian Asso-

ciation of Professional Regulatory Affairs (CAPRA) 

cosponsored a public forum on this topic. This manu-

script provides a summary of the speaker presentations 

and audience discussions regarding the design of clini-

cal trials and the extrapolation of results from these 

trials to support international drug registration. 

The globalization of the pharmaceutical industry led to 

the need for harmonizing the regulatory requirements 

governing the marketing of medicinal products. 

Through these harmonization efforts, the time and cost 

efficiency of pre-approval activities has been im-

proved, while duplication and redundancy have been 

minimized. The formalization of these efforts can be 

found in documents published by the International 

Conference on the Harmonization of Technical Re-

quirements of Pharmaceuticals for Human Use (ICH) 

(http://www.ich.org/) (date accessed, August 2003). 

The ICH was first organized in 1990 and includes the 

regulatory authorities of Europe, Japan, and the United 

States, as well as technical experts from the pharma-

ceutical industries of those and other countries (such as 

Canada). Its mission is to identify ways to ensure the 

economical use of human, animal, and material re-

sources, and to eliminate unnecessary delays in the 

global development and availability of new medicines. 

The ICH has produced a variety of guidelines covering 

topics relating to chemical and pharmaceutical quality 

assurance, the design of in vitro and in vivo preclinical 

studies for evaluating drug safety (eg, carcinogenicity, 

genotoxicity testing), and the design of protocols for 

evaluating drug clinical effectiveness in human sub-

jects. Under the topic heading of efficacy, there are 12 

guidelines that have been implemented 

(www.ICH_Guidelines_Efficacy.htm) (date accessed 

August 2003). A summary of these guidelines, as de-

scribed on the ICH Web site, is provided in the appen-

dix. 
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Typically, during the guideline development process, 

each participating country provides its own set of stan-

dards and regulations governing the design, analysis, 

and evaluation of clinical trials. These are subsequently 

integrated or amended in line with ICH. Nevertheless, 

when pursuing a global marketing strategy, there con-

tinue to be region-specific issues that drug sponsors 

need to consider, such as the following: 
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�� Canada: Division 5 of the Food and Drugs 

Regulations defines Clinical Trial Application 

requirements and is consistent with ICH Guide-

lines for clinical trials. Nevertheless, sponsors 

need to pay attention to details defined under 

Division 8, which is the section of the regula-

tions concerning the information considered in 

review of the trials. In addition, there are several 

specific guidances or policies that need to be 

kept in mind, such as those associated with oral 

contraceptives1 and topical non-steroidal in-

flammatory drugs.2 

�� Europe: While the ICH guidelines on efficacy 

have been adopted, the European Agency for the 

Evaluation of Medicinal Products (EMEA) Web 

site contains a number of guidance documents 

(final and draft), as well as manuscripts contain-

ing points to consider. These documents provide 

further advice on specific disease treatments, 

trial design recommendations, and study accep-

tance criteria for such conditions as asthma,3 

acute stroke,4 and schizophrenia.5 

�� United States: In a Food and Drug Administra-

tion (FDA) guidance dated 03/01, Acceptance of 
Foreign Clinical Studies, which was co-

authored by experts in the Center for Drug 

Evaluation and Research (CDER), the Center 

for Biologics Evaluation and Research (CBER), 

and the Center for Devices and Radiological 

Health (CDRH), it states that FDA regulations 

permit the acceptance of foreign clinical studies 

in support of an application for marketing ap-

proval of a human drug, biological product, or 

device if certain conditions are met. Foreign 

studies performed under an investigational new 

drug application (IND) or investigational device 

exception (IDE) must meet the same require-

ments of 21 Code of Federal Regulations (CFR) 

312 or 21 CFR 812, respectively, that apply to 

U.S. studies conducted under an IND and IDE 

[21 CFR 312.120]. 

21 CFR 312.120 specifically details regulations gov-

erning the use of foreign clinical studies not conducted 

under an IND. Among the listed concerns is that the 

study must be adequate and well controlled as defined 

under Sec. 314.126 and must be in conformance with 

ethical principles as stated in the “Declaration of Hel-

sinki.” 

To appreciate some of the barriers to using foreign data 

to support the registration of a medicinal product for 

human use, we should consider the characteristics of an 

adequate and well controlled study, such as that de-

scribed in US 21 CFR 314, and ICH guidance docu-

ments E3, D6, and E8: 

1. There is a clear statement of the objectives of the 

investigation and a summary of the proposed or 

actual methods of analysis in the protocol for the 

study and in the report of its results.  

2. The study uses a design that permits a valid com-

parison with a control to provide a quantitative 

assessment of drug effect. Generally, the follow-

ing types of controls are recognized: 

(a) Placebo concurrent control. 

(b) Dose-comparison concurrent control. At least 

2 doses of the drug are compared.  

(c) No treatment concurrent control. Where ob-

jective measurements of effectiveness are 

available and placebo effect is negligible, the 

test drug is compared with no treatment. 

(d) Active treatment concurrent control. The test 

drug is compared with known effective ther-

apy.  

(e) Historical control. 

3. The method of selection of subjects provides ade-

quate assurance that they have the disease or 

condition being studied, or evidence of suscepti-

bility and exposure to the condition against 

which prophylaxis is directed. 

4. The method of assigning patients to treatment 

and control groups minimizes bias and is in-

tended to assure comparability of the groups with 

respect to pertinent variables such as age, sex, 

severity of disease, duration of disease, and use 

of drugs or therapy other than the test drug.  

5. Adequate measures are taken to minimize bias on 

the part of the subjects, observers, and analysts of 

the data. The protocol and report of the study 

should describe the procedures used to accom-

plish this, such as blinding. 

6. The methods of assessment of subjects’ response 

are well defined and reliable. 

To minimize international differences in study design, 

the ICH E8 document titled General Considerations of 
Clinical Trials details internationally accepted princi-

ples in clinical trial conduct and drug development. 

This guidance represents an effort to promote a com-

mon understanding of general clinical trial principles. 

The ICH E6 document titled Good Clinical Practice 
(GCP) Consolidated Guideline provides a unified stan-

dard for designing, conducting, recording, and report-
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ing clinical trials and ensures that subjects’ rights and 

well-being are protected. 

Despite efforts for international harmonization, there 

continue to be regional differences in treatment effects 

that can occur, even if an investigation strictly con-

forms to conditions consistent with a well-controlled 

clinical trial. For example, international differences in 

patient characteristics and sociological factors can 

markedly influence product efficacy. Such was the case 

when eptifibatide was administered to patients follow-

ing acute myocardial infarction (MI). North American 

patients tended to be younger, weigh more, and have a 

higher frequency of diabetes as compared with their 

European counterparts. Environmental factors such as 

diet, alcohol consumption, genetics (such as attributes 

of patient coagulation and fibrinolytic pathways), the 

frequency and type of intervention procedures em-

ployed, and international differences in accurately di-

agnosing an acute MI further contributed to an interna-

tional disparity in conclusions regarding drug re-

sponse.6 

Ethnic factors have also been recognized to largely in-

fluence patient outcome. For this reason, the National 

Institute of General Medical Sciences (NIGMS) of the 

US National Institutes of Health has established a na-

tionwide research network to identify those ethnic dif-

ferences that can affect both the pharmacokinetics and 

pharmacodynamics of a drug.7,8 For example, black 

patients tend to have a poor response to the antihyper-

tensive effects of beta blockers and angiotensin-

converting enzyme inhibitors. Therefore, inclusion of 

these subjects in positive controlled clinical trials to 

test a new antihypertensive agent could bias the results 

in favor of the investigational new drug.9 In addition, 

African populations demonstrate a higher frequency of 

major bleeding events after the use of tissue plasmino-

gen activator (tPA) as compared with that observed 

with other ethnic groups.10 

Medical terminology itself can be a potential roadblock 

to harmonization efforts. For example, during a survey 

of randomized clinical trials providing a global exami-

nation of effective therapeutic interventions for sepsis 

(a total of 74 studies published in any language from 

1966 to 1998), it was noted that very different defini-

tions of sepsis were employed among the various geo-

graphic regions.11 Moreover, a requirement for the 

microbiological confirmation of an infection was not 

found in any of the 74 trials, although 15 mortality-

based and 6 surrogate outcome trials did require docu-

mentation of objective clinical evidence of infection. In 

8 of the trials, no explicit definition of sepsis was pro-

vided. Clearly, such marked differences could signifi-

cantly influence study design, endpoints, and out-

comes. 

To overcome this potential barrier to the use of foreign 

data, the ICH has been involved in the development of 

an international standard for medical terminology. It 

was agreed that an international terminology would be 

based upon the European Union (EU) system, Med-

DRA (Medical Dictionary for Drug Regulatory Af-

fairs). Consequently, MedDRA has become the new 

global standard medical terminology and has been 

adopted by the major global regulatory authorities 

(United States, Europe, and Japan). The FDA, for ex-

ample, has already implemented MedDRA within its 

Adverse Event Reporting System (AERS). European 

authorities are beginning to use MedDRA as a key part 

of their electronic database systems.12 

The next step in these harmonization efforts is attaining 

consensus on what constitute appropriate therapeutic 

endpoints. For example, in the evaluation of treatments 

for chronic peripheral arterial occlusive disease (a 

marker of generalized atherosclerosis), the goals of 

therapy can vary from the simple prevention of mortal-

ity to something as difficult to quantify as quality of 

life. Factors such as the presence of concurrent illness, 

lifestyle, and life expectancy all influence treatment 

decisions, trial design, and consequently, drug effec-

tiveness. Differences in judgment further affect trial 

design by influencing decisions on whether it is prefer-

able to base a determination of effectiveness on the use 

of statistical (eg, statistically significant differences) 

versus clinical endpoints (predefined deltas and com-

posite endpoints). Within the European Regulatory 

Agency, guidelines have been issued in an attempt to 

develop a unified drug development process within the 

countries of the EU.13 

Although foreign clinical trial data may be acceptable, 

study results need to be examined in the context of 

medical practice and health care standards in each 

country. While the data obtained may be universally 

applicable, the interpretation may and likely will vary 

in each jurisdiction. In this regard, factors to consider 

include: 

1. Cultural views of human welfare and quality of 

life issues. 

2. Approaches to medical practice, including 

(a) The quality of clinical encounter between 

patient and attending physician. 

(b) The use of surgical interventions. 

(c) Regional philosophy governing the types 

and frequency of pharmaceutical intervention.  
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(d) Use of concomitant medications.  

(e) Use and availability of alternative therapies. 

(f)  The use of diagnostic test procedures. 

(g) Length of stay in hospitals, intensive care 

units, and the quality of post-treatment care. 

(h) Expectations with regard to the level of care. 

(i)  Populations access to medical treatment (ie, 

the existence of subpopulations less likely to 

receive high quality medical care). 

3. Financial reimbursement policies. 

4. The skill level of the attending physicians. 

5. Quality of records. 

Further confounding the applicability of clinical data 

across geographic regions and cultures are the host of 

physiological and environmental variables that can af-

fect the clinical effectiveness of a therapeutic interven-

tion. These variables include: 

1. Genetic factors (pharmacogenetics). 

2. Diet. 

3. Use of tobacco and alcoholic beverages. 

4. Level of exercise. 

5. Environmental factors (including hygiene, 

stress, support networks, pathogen expo-

sure/susceptibility patterns). 

6. Baseline factors (such as weight, age and gen-

der, concomitant diseases or physiological 

conditions). 

7. Use of concomitant medications (polyphar-

macy). 

8. Use of alternative medicine or therapies. 

9. Cultural views on life and death issues. 

10. Nature of the disease (eg, the extent of cardiac 

occlusion). 

Thus, despite efforts toward global harmonization, 

there remain valid concerns about the mutual use and 

acceptance of foreign clinical study data. In some in-

stances, international differences in standards can be 

resolved through continued debate and with the devel-

opment of compromises that maintain safeguards on 

quality, safety, and efficacy. However, for those in-

stances where patient physiological and societal dic-

tates are the basis for design discrepancies, studies may 

need to be repeated in more than one region. In those 

cases, it will be impossible to avoid apparent redun-

dancy and study duplication without potentially 

compromising product performance within certain 

promising product performance within certain patient 

subpopulations. 

Given the impact of these issues on drug regulation, 

medical practice, pharmaceutical development and 

public health, the Regulatory Science (RS) section of 

the American Association of Pharmaceutical Scientists 

(AAPS) initiated a public forum for exploring these 

issues. Using the format of a satellite workshop to the 

AAPS annual meeting in Toronto, Canada, the RS sec-

tion collaborated with the Canadian Association of Pro-

fessional Regulatory Affairs (CAPRA) and the Regula-

tory Affairs Professional Society (RAPS) to launch this 

interactive event. Each organization brought its unique 

perspectives to the development of the workshop 

agenda, selection of speakers, and the subsequent dis-

cussion of issues. 

This manuscript attempts to capture the information 

conveyed during the speaker presentations and audi-

ence discussions. We have tried to expand upon these 

points by referring to key published manuscripts. Nev-

ertheless, to ensure consistency with the speaker’s in-

tended message, each presenter was provided an oppor-

tunity to critique this manuscript. 

The organizers from AAPS, CAPRA, and RAPS would 

like to express sincere appreciation to the following 

individuals whose efforts were invaluable for ensuring 

the success of this program. 

 

Organizing Committee 

AAPS 

Iain McGilveray, PhD 

Marilyn Martinez, PhD 

CAPRA 

Jennifer Assinck 

Adele Matsalla 

RAPS 

Sherry Keramidas, PhD 

Linda Temple 

Clinical Program Subcommittee 

Lita Abesamis 

Marilyn Martinez, PhD 

Iain McGilveray, PhD 

Kay Panchmatia 

Anne Tomalin 

Chemistry and Manufacturing Program Sub-

committee 

Adele Matsalla 

David McCarthy 

Gopi Vudathala, PhD 
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Binder Organization 

Janice Weiler 

Brochure, Flyers, and Meeting Accommoda-

tions 

Grace Jones, AAPS 

Cheryl Miller, AAPS 

Sharon Pichon, AAPS 

 

To encompass a wide range of topics, the meeting was 

divided into parallel clinical and chemis-

try/manufacturing sessions. Invited experts shared their 

insights into mechanisms for maneuvering through the 

maze of international drug regulatory requirements and 

underlying scientific challenges. The subsequent 

breakout sessions provided participants with the oppor-

tunity to share experiences, express opinions, and con-

sider potential solutions to factors impeding product 

globalization. 

 

Clinical Trials: Globalization of Requirements: 

Pros and Cons 

Benefits and Mechanisms for Increasing the Efficiency 
of Drug Product Development Through International 
Harmonization 
Karen L. Goldenthal, Director, Division of Vaccines 

and Related Products Applications, Center for Biolog-

ics Evaluation and Research, United States FDA. 

The ICH was established in 1990 to bring together 

regulatory authorities of the EU, Japan, and the United 

States, as well as experts from the pharmaceutical in-

dustry in these 3 regions. The purpose of ICH is to 

harmonize the technical requirements for registration of 

new drugs and thus to streamline the development 

process. This lecture covered aspects of ICH docu-

ments E5, E6, and E8. 

The ICH E6 document entitled Guideline for Good 
Clinical Practice was finalized in May 1996 and pub-

lished in the Federal Register in May 1997. This 

document is clearly a cornerstone for successful inter-

national harmonization of clinical trial requirements. 

While there are many benefits to implementing GCPs, 

this activity takes resources and may require modifica-

tions to the approach to clinical research. One example 

of implementation of updated GCPs based on the pub-

lished observations of some Japanese authors was dis-

cussed.14 The Organization for Pharmaceutical Safety 

and Research (OPSR) is responsible for domestic GCP 

audits in Japan. Audits conducted by OPSR from 1997 

through 2000 identified problems including a high 

prevalence of deficiencies with case report forms 

(CRFs), eg, incorrect descriptions of concomitant 

medications, as well as deficiencies with the informed 

consent (IC) forms. The authors observed that the basis 

for some of these problems was cultural. For example, 

multiple drug use, which can lead to use of prohibited 

concomitant medications, was preferred by Japanese 

physicians. This preference could have an impact on 

CRFs and adherence to exclusion criteria. Also, as 

noted by the authors, some problems observed during 

this transition period were the result of a number of 

historic Japanese administrative practices: (1) CRFs 

were often completed solely by investigators without 

help from other staff; (2) there was a lack of profes-

sional research coordinators and research nurses; (3) 

written IC was recommended, but not required; and (4) 

there was often a lack of on-site monitoring by spon-

sors. Of interest, the Japanese regulations focus more 

on the responsibility of the sponsor,14 whereas in the 

United States, serious departures from guidelines could 

lead to penalties being imposed upon the clinical inves-

tigator. 

The ICH E5 document entitled Ethnic Factors in the 
Acceptability of Foreign Clinical Data was discussed. 

One goal of this document is to minimize the duplica-

tion of clinical studies, especially resource consuming 

clinical endpoint efficacy trials. In particular, the use of 

bridging studies, which may be needed to extrapolate 

safety and efficacy data to different populations due to 

differences in intrinsic and extrinsic factors, were dis-

cussed. It was noted that an ICH steering committee 

agreed to establish an implementation work group 

(IWG) to further clarify the interpretation of the E5 

document. 

Accepting foreign clinical data to support approval in 

new regions is critical in many areas of drug develop-

ment. For example, foreign efficacy trials have played 

an important role in the licensure of some preventive 

vaccines for infectious disease indications. Foreign 

trials can have an important role in the development of 

vaccines when epidemiology limits or precludes con-

ducting clinical endpoint trials within the United States 

(eg, traveler’s vaccines, such as Japanese encephalitis 

virus vaccine). However, it is recognized that immuno-

genicity (and efficacy) differences between populations 

may result from differences in factors such as genetics, 

nutritional status, and background infections. Overall, 

for example, trivalent live, oral poliovirus vaccine had 

lower immunogenicity and efficacy in developing 

countries compared with developed countries.15 Thus, 

the safety and immunogenicity of candidate vaccines in 

the target population is of interest. Validated assays to 
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assess immune responses are critical to the interpreta-

tion of bridging studies. 

One topic of discussion was regional differences in 

efficacy results observed within so called “megatrials.” 

Large multinational trials can provide a huge patient 

base and thus facilitate quick and cost-effective study 

completion.16,17 

For example, for myocardial infarctions (MIs), there 

are relatively low hazard rates for short-term outcomes 

to assess treatment effect, especially a low death rate, 

and a large trial can arrive at an answer regarding the 

efficacy of an intervention in a timely manner.  How-

ever, regional differences in efficacy have been ob-

served in some trials.16,17  

A case in point is the Platelet Glycoprotein IIb/IIIa in 

Unstable Angina: Receptor Suppression Using In-

tegrilin Therapy (PURSUIT) megatrial. PURSUIT was 

a double-blind, randomized, placebo-controlled study 

in 10 948 patients presenting with acute coronary syn-

dromes without persistent ST-elevation. This trial en-

rolled patients in Western Europe, Eastern Europe, 

North America, and Latin America. Subjects were ran-

domized to 1 of 3 groups: 2 groups received eptifi-

batide, a platelet glycoprotein IIb/IIIa inhibitor (with 2 

different regimens, respectively), and 1 group received 

placebo. The primary endpoint was a 30-day composite 

of death or MI.  This was a real world study; each pa-

tient was managed by usual site standards. In this re-

gard, the frequencies of angiography, percutaneous 

coronary intervention, and coronary artery bypass 

grafting differed widely from site to site and country to 

country. 

Overall for this trial, there was a statistically significant 

benefit for the use of eptifibatide. However, marked 

regional variations were observed in the treatment re-

sponse.18 For example, patients from North America 

experienced the greatest treatment benefit from this 

intervention. In contrast, no apparent treatment effect 

was observed in the subgroups of patients from Latin 

America or Eastern Europe. However, the confidence 

intervals (CIs) were wide and overlapping for these 

regional differences. 

Of interest, an analysis suggests that these regional ef-

ficacy differences in the PURSUIT trial can be largely 

explained by differences in patient demographics and 

adjunctive treatment strategies as well as by methodol-

ogy of MI definition and adjudication.19 Limitations for 

the interpretation of subgroup data were also noted.18 

Another example of interest here pertains to 2 trials 

with conflicting results when using the same type of 

vaccine. In these trials, infants were inoculated with a 

disease-specific prion protein vaccine to investigate its 

efficacy against Haemophilus influenzae type b (Hib) 

disease.20 While 90% (95% CI: 70%-96%) efficacy 

was observed when the vaccine was studied in Finland, 

the vaccine did not demonstrate statistically significant 

efficacy when tested in a separate efficacy trial in 

Alaska (vaccine efficacy = 43% [95% CI: -43%-78%]). 

The cause of this disparity is unclear. According to one 

source, this does not appear to involve either regional 

differences in product immunogenicity or subject 

race/ethnicity (similar results were seen across racial 

groups in the Alaskan study).20 Some have postulated 

that the exposure to Hib in Alaskan infants (compared 

with Finnish infants) was more frequent, more intense, 

or both, which affected the efficacy observed.20 The 

results observed in the Alaskan efficacy trial contrib-

uted to this particular Hib vaccine not being marketed 

within the United States for use in young infants. 

Dr. Goldenthal emphasized that one of the most impor-

tant first steps to take when considering the use of for-

eign data to support the registration of a human drug or 

biologic is to interact with the US FDA early and often 

during the product development process. She recom-

mended that sponsors should not initiate clinical effi-

cacy trials without obtaining prior concurrence from 

the FDA if the goal is to use such data to support licen-

sure in the United States. 

In summary, clear progress has been made toward 

harmonization of clinical trial requirements, especially 

with regard to the ICH clinical trial documents. Har-

monization has benefits for both developed and devel-

oping countries. Harmonization can help to avoid du-

plication of effort and make evaluation of the trial re-

sults easier. Also, documents such as E6 are very valu-

able, as GCP issues can not be fixed after the fact. 

However, there is the recognition that harmonization 

will take resources and will not resolve all approval 

issues. 

 

Selecting Treatment Controls 

Patricia Huston, MD, Acting Senior Medical Advisor, 

Therapeutic Products Directorate Health Canada, and 

Project Director, National Placebo Initiative 

The definition of an acceptable risk/benefit ratio may 

differ greatly between regions, thereby impacting the 

type of control used in a clinical investigation. The ICH 

Topic E10, lists several potential types of control 

groups. These include: 

1. No-treatment (placebo) control. 
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2. Dose-response concurrent control. 

3. Active control. 

4. External control (which includes historical 

controls). 

Selecting an appropriate control treatment is a princi-

pal challenge in the development of a clinical study 

design. The choice of control group affects the poten-

tial sources of interference, the method of patient and 

investigator blinding, subject randomization, ethical 

acceptability of the data, the ability to recruit subjects, 

the nature of the endpoint to be studied, and the 

choice of statistical analysis. A poorly selected con-

trol treatment that results in inconclusive data can 

lead to a failure to fulfill the requirements for “good” 

science. Alternatively, an inappropriate control treat-

ment may contradict a region’s standard of medical 

ethics and betray patient trust. 

 

Placebo Control Trials 

The difference between a placebo control and a no-

treatment control is that a no-treatment control im-

plies that the investigator is not blinded to treatment 

assignment. The latter approach is used only when, 

for whatever reason, it is impossible to blind the in-

vestigator. 

Placebo control trials are generally considered unac-

ceptable unless there are no effective alternative 

treatments available, if the available treatments can be 

highly toxic, or if the failure to administer alternative 

therapies is associated with “no risk of serious harm”. 

With regard to the latter, a complicating factor in the 

development of placebo control trial protocols is that 

there can be substantial international differences with 

regard to the definition of “serious harm.” Moreover, 

the definition itself may be a function not only of the 

disease condition being treated but also of the dura-

tion of the placebo treatment. In some cases, studies 

may allow for the use of palliative treatments, such as 

analgesics and escape measures, thereby allowing for 

rescue as needed. 

Differences between international guidelines have 

resulted in a lack of consensus and an increasing scru-

tiny of studies designed with the use of placebo con-

trols. These differences are summarized below: 

�� Declaration of Helsinki clarification. This 

document limits placebo-controlled trials to 

“minor conditions,” where the patient is not 

subject to “serious or irreversible harm” or to 

studies with compelling and scientifically 

sound methodological reasons for using a 

placebo control group.  

�� World Health Organization’s Council of In-

ternational Organizations of Medical Sci-

ences (WHO’S CIOMS) Guidelines. This 

guideline states that placebo controlled trials 

are ethically unacceptable if withholding an 

established treatment will result in more than 

a temporary discomfort or if it will increase 

the risk of serious or irreversible harm. It is 

also unacceptable to use a placebo control if 

an accepted positive treatment control would 

yield scientifically acceptable results.  

�� ICH E10. This ICH guideline states that pla-

cebo-controlled trials are generally consid-

ered ethical when there is no risk of serious 

harm, even if a patient may experience dis-

comfort. However, withholding treatment 

must not lead to any risk of serious harm, and 

all patients need to be fully informed with re-

gard to the availability of other treatments 

and the consequences of delaying treatment. 

The ICH E10 guidance further states that a 

placebo control treatment does not necessar-

ily imply a lack of treatment, since in many 

placebo-controlled trials, the new treatment 

and placebo are added to a common standard 

therapy (known as add-on studies).  

�� Tri-Council Policy Statement (Canada). Pla-

cebo controls in clinical trials are “generally 

unacceptable” when standard treatments are 

available. 

At this time, within Canada, there is no consensus on 

what constitutes appropriate placebo use; regulatory 

policy is based on ICH E10, whereas research ethics 

board policy is based on the Tri-Council Policy 

Statement. Therefore, a National Placebo Working 

Group (NPWG), cosponsored by Health Canada and 

the Canadian Institutes on Health Research, is at-

tempting to achieve a consensus opinion in Canada on 

“what constitutes ethical and scientifically appropriate 

placebo use.” In cross-Canada focus groups organized 

by the NPWG, 90% of the general public was found 

to support the use of placebos when there is no risk of 

serious harm, patients are informed of alternative 

treatments and potential risks, and patients are inten-

sively monitored for the onset of adverse events. In 

addition, in-depth interviews are planned for patients 

who have participated in placebo-controlled trials. 

Based on these public consultations and input from 

major stakeholders, including patients, the NPWG is 

 7



AAPS PharmSci 2003; 5 (4) Article 27 (http://www.aapspharmsci.org). 

scheduled to draft a report in early 2003. Final rec-

ommendations are scheduled for the end of 2003. 

Ultimately, the acceptability of placebo-controlled 

trials should be based on a risk/benefit analysis. For 

example, now that bisphosphonates are available, are 

placebo-controlled studies in osteoporosis acceptable? 

The answer would be a qualified yes in patients with 

no history of vertebral fractures. However, the 

risk/benefit analysis would also be dependent on the 

duration of the study and the endpoints. 

During the audience discussion, it was noted that the 

use of placebo control groups for studies on antide-

pressant therapies is one of the more contentious is-

sues in this debate. The basic question is whether or 

not it is ethical to withhold a proven antidepressant 

therapy from a depressed person. It was noted that in 

antidepressant studies, the placebo response is usually 

high and depressed adult patients are able to request 

alternative therapies if necessary. For this reason, 

many regions allow for the use of placebo-controlled 

trials for antidepressants, so long as the enrolled pa-

tients are not at high risk, are closely monitored, and 

the trial is for a short duration. Additional discussion 

in this regard is provided below (positive controls). 

The use of placebo-controlled antidepressant studies 

in adolescents/children is a far more challenging is-

sue. One option is to try a new antidepressant medica-

tion in adolescents who have discontinued a first line 

therapy because of partial effectiveness or because of 

adverse effects. In this regard, it is recognized that 

tricyclic antidepressants generally do not work well in 

children. This may offer an alternative to those who 

would consider it unethical to do a placebo-controlled 

trial of an antidepressant in “treatment naïve” adoles-

cents. 

 

Positive Control Trials 

When electing to use a positive control trial, there are 

several important questions that must be addressed: 

1. Which active control should be selected when 

multiple therapies are available? Selection of 

the positive control represents a potential way 

to manipulate the study results. 

2. If dosing occurs in another geographic region, 

is an optimal dose being administered to the 

patient population? For example, black pa-

tients are more resistant than Caucasian pa-

tients to the antihypertensive effects of �-

blockers. Therefore, if a largely black popula-

tion is enrolled in the study and the positive 

control is a �-blocker, the control group may 

be exhibiting little more than a placebo effect. 

3. If a positive control clinical trial is being con-

ducted in a foreign country, are differences in 

drug bioavailability/formulation accounted 

for? This could affect the delta (observed dif-

ference) between responses to the positive con-

trol versus the test product. 

4. Responses to certain therapies (eg, antidepres-

sants) are very subjective and therefore diffi-

cult to evaluate. Therefore, there are some 

conditions for which marked international dif-

ferences may exist in the definition of what 

constitutes a significant clinical outcome. 

Moreover, these types of trials may include pa-

tients who were unresponsive to prior thera-

pies, resulting in highly variable response fre-

quencies. In these situations, trials may need to 

be conducted using a 3-arm study design 

(treatment, placebo, and positive control). 

ICH E10 recommends trials designed to test superiority 

against active control treatments whenever possible. 

However, as acknowledged by E10, it is not always 

possible to have double-blinded active control trials. In 

addition, the criteria for substantial evidence of effec-

tiveness may be highly subjective. Consequently, a 

sequential approach may also be performed within the 

context of the same study, where Level 1 would be 

considered superiority and Level 2 would be noninferi-

ority. In the latter situation, the delta for an interim 

analysis, and a criterion for noninferiority, must be de-

fined a priori (CPMP: points to consider on switching 

between superiority and noninferiority).21 

Antidepressant trials are examples of where an active 

control noninferiority trial may fail to provide compel-

ling evidence of efficacy due to a high placebo re-

sponse rate and a variable treatment response rate. 

Numerous antidepressant trials have been unable to 

demonstrate a difference between the active treatment 

and the control.22 In particular, it is important to know 

that the patients enrolled in the trial are not unrespon-

sive to the control therapy. Investigators need to have 

the information upon which to determine if treatment 

superiority is a generalized phenomenon or whether 

superiority occurs primarily in patients previously 

shown to be unresponsive to existing alternative thera-

pies. Because of the relatively high failure rate of anti-

depressant studies, a placebo group is often necessary 

to assess study sensitivity (discriminatory power) of the 

study. An example of this is the comparison of St 

John’s Wort versus sertraline.23 By including a placebo 

control arm in a double-blind, randomized trial involv-
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ing 340 patients with major depression, it was demon-

strated that neither drug outperformed the placebo. 

Richard Anderson, MD, PhD, National Institute of 

General Medical Sciences, National Institutes of Health 

The use of a positive control also necessitates an as-

sessment of treatment differences with respect to the 

timing of drug impact on the progression of a disease. 

Therefore, the choice of endpoint and the scheduling of 

evaluations must be carefully weighed. In this regard, 

the E10 document points to 2 examples: 

Scientists are becoming increasingly aware of the im-

portance of genetic factors in determining the effec-

tiveness and toxicity of medications.26,27 An early ex-

ample of reported interindividual variability was by 

Pythagoras in the fifth century BC, when he noted that 

the ingestion of fava beans is harmful to some indi-

viduals but innocuous to others.28 The toxic response to 

fava beans was found to be attributable to the devel-

opment of hemolytic anemia in individuals deficient in 

erythrocyte glucose 6-phosphate dehydrogenase activ-

ity. Deficiencies in this same enzyme were found to be 

responsible for the occurrence of hemolysis after anti-

malarial therapy in individuals.29 Another example, 

from the 1950s, includes the observed exaggerated ef-

fects of suxamethonium on muscle relaxation when 

administered to individuals deficient in plasma choli-

nesterase activity, and the development of peripheral 

neuropathies in individuals unable to acetylate isoni-

azid.27 Since that time, it has been recognized that both 

intrinsic and extrinsic factors can affect patient re-

sponses, and that these factors can influence the out-

come of clinical trials used to support product registra-

tion. The successes of the Human Genome Project and 

of the Single Nuceotide Polymorphs (SNP) consortium 

(http:/smp.cshl.org/) offer a basis for pharmacoge-

nomic research. 

1. The use of thrombolytics in patients with 

acute myocardial infarction may reduce pa-

tient mortality but can also increase the risk of 

hemorrhagic stroke. 

2. When evaluating an analgesic, there may be 

differences in both the intensity of effect and 

the duration of effect. 

 

Historical Controls 
Historical controls are an external form of control 

group, as contrasted to positive and placebo con-

trolled trials that are internal control groups. As a re-

sult, there are a number of concerns that must be ad-

dressed to ensure that the treatment comparison re-

mains unbiased. These include24: 

1. Similarity of patient populations. 

2. Similarity of ancillary care. 

3. Accuracy of records. 
When discussing issues pertaining to pharmacogenet-

ics, several closely related terms need to be clarified. 

These include: 

4. Comparability or response assessments. 

The historical data may have been generated at an ear-

lier time or may be generated concurrently but within 

other settings (ie, concurrent control group). Because 

of the lack of randomization procedures, it is necessary 

to ensure that patients selected for historical (concur-

rent) controls do not represent individuals that are ei-

ther refractory to therapy or unable to tolerate ther-

apy.24 Particularly when basing the comparison on gen-

eral medical knowledge of clinical outcomes, it is im-

perative that the patient status be comparable, with 

considerations extending well beyond a simple com-

parison of the baseline measurements. Nevertheless, 

historical controlled trials may be particularly valuable 

for studies involving patients with life-threatening ill-

nesses. In these cases, it is often considered unethical to 

withhold a possible remedy from patients, rendering 

placebo-controlled trials unacceptable.25 

�� Ethnicity versus genetic variation: Ethnicity re-

fers to populations with common traits, cus-

toms, and shared ancestry. Genetic variation re-

fers to subpopulations within an ethnic group. 

Most genetic variants are the same across all 

ethnic groups, but there are differences that oc-

cur in the polymorph frequency. Currently, 

there has been much difficulty in attaching any 

clinical significance to many of these variations.  

�� Pharmacogenomics versus pharmacogenetics: 

Pharmacogenomics deals with protein products 

and mechanisms. Pharmacogenetics deals with 

the actual genetic material. 

The ICH E5 document30 summarizes ethnic factors 

impacting therapeutic outcomes. 

A. Intrinsic Factors  

1. Generic Ethnicity and Environmental Factors in the 

Acceptability of Foreign Data a. Gender 

b. Race 
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c. Metabolic polymorphism 

d. Genetic diseases 

2. Physiologic and pathological conditions 

a. Age 

b. Organ functions (liver, kidney, cardio-

vascular) 

c. Disease 

3. Genetic + physiologic 

a. Height 

b. Weight 

c. Receptor sensitivity 

B. Extrinsic Factors 

1. Environment 

2. Socioeconomics 

3. Medical practices 

4. Drug compliance 

5. Regulatory practices 

6. Endpoint/methodology 

There are numerous examples whereby these sources 

of variability have been observed to impact the clinical 

response to pharmaceutical interventions: 

�� In a study of the genetic determinants of the re-

sponse of Mexican Americans to antidepressant 

medications, it was noted that only 60% to 65% 

of patients within this group responded to anti-

depressants.31 However, the relative influence 

of variables such as pharmacokinetics, pharma-

codynamics, and socioeconomic factors con-

tributing to this subjective response was not de-

termined.  

�� Pharmacogenetic factors may influence the ef-

fectiveness in bronchodilator response by asth-

matics. There appear to be specific alleles asso-

ciated with variations in bronchodilator re-

sponse.32,33,34 

�� Differences in antihypertensive response to � 

blockers and hydrochlorothiazide can be sepa-

rated into racial and genetic components. The 

black population within the United States is as-

sociated with a high incidence of hypertension. 

However, that relationship may be largely envi-

ronmental as there is a far lower incidence of 

hypertension among black Africans (with the 

exception of some urban centers).35 The suscep-

tibility of the black population to hypertension 

and resistance to some types of antihypertension 

treatments is well documented.36 Pathophysi-

ological mechanisms suggest that the frequency 

of salt-sensitive blood pressure is also more 

common in black patients. However, while 

black patients tend to be more responsive to thi-

azide diuretics than their Caucasian counter-

parts, they simultaneously tend to be less re-

sponsive to monotherapy with angiontensin 

converting enzyme inhibitors. 

The blurring of causative factors (intrinsic versus ex-

trinsic variables) is clearly seen when examining dif-

ferences in the frequency of hip fractures among differ-

ent cultures and ethnic groups.37 The incidence of hip 

fractures is substantially higher in females as compared 

with males. There is also a lower incidence of hip frac-

tures in Asian Americans as compared with Caucasian 

Americans. While this point alone suggests intrinsic 

differences in bone strength, it was also noted that 

Asian immigrants to the United States developed a 

higher incidence of hip fractures compared with those 

in their countries of origin, with trends becoming in-

creasingly similar to their Caucasian American coun-

terparts. Moreover, the incidence of hip fractures is 

increasing throughout Asia, with a 2-fold increase ob-

served over the past 30 years, and with the greatest in-

creases observed in highly urbanized regions. Of 

course, the potential influence of changing incidence 

reporting and hospitalization patterns cannot be ex-

cluded from this finding. 

The importance of nongenetic factors in hip fractures is 

also seen in the similarity in incidence reported for 

Hawaiians of Japanese versus Caucasian descent, de-

spite the significantly lower frequency of hip fractures 

in Japan as compared with those reported for Cauca-

sians residing in North American and Northern 

Europe.38 Conversely, a University of California study 

suggested that differences in hip fracture rate between 

blacks, Asians, and Caucasians might have some rela-

tionship to the length of the hip axis.39 These investiga-

tors found that mean hip axis lengths of Asian and 

black women are significantly shorter than that of Cau-

casians and concluded that this difference may contrib-

ute to the interracial disparity in the incidence of hip 

fractures. 

Meissel et al27 discuss the importance of both intrinsic 

and extrinsic factors in determining the relationship 

between the responses to therapy versus genetic traits. 

They note the large number of interstudy contradictions 

observed across disease conditions when attempting to 

define an association between genetic polymorphism 

and disease outcome. At least in part, ethnic back-

 10



AAPS PharmSci 2003; 5 (4) Article 27 (http://www.aapspharmsci.org). 

ground, gene-gene interactions, and gene-environment 

interactions are potential confounding factors that can 

bias conclusions derived from clinical investigations. 

Thus, ethnicity, genetics and environment are all im-

portant variables that can impact international differ-

ences in disease expression and therapeutic outcomes. 

During the audience discussion, debate revolved 

around the potential dangers associated with the use of 

genetic test results for selecting a study population. 

This kind of selection procedure could potentially serve 

as a mechanism for manipulating study outcome. For 

example, if poor drug metabolizers were excluded from 

a study, the results of the investigation would not ade-

quately predict product safety or efficacy across the 

entire spectrum of the potential patient population. On 

the other hand, understanding these differences may 

better explain the underlying causes for international 

differences in study outcomes. One example of this 

pertained to a gender and ethnic trait with CYP 2B6 

that appears to be expressed to a much greater extent in 

women than in men, particularly women of Hispanic 

origin (E. Schuetz, personal communication). Thus, if 

the drug were eliminated via the CYP 2B6, lower drug 

concentrations may be observed in that subpopulation, 

which could either negatively impact drug effective-

ness or suggest a greater than expected margin of 

safety (from a dose-response perspective). 

On the other hand, it was recognized that the collection 

of genetic or biomarker information could facilitate the 

interpretation of clinical trial results and the extrapola-

tion of these results across populations within a global 

marketplace. Meissel et al27 even suggested that phar-

macogenetic information could be used to stratify or 

select study participants to reduce sample size. Like-

wise, they suggested that DNA banks could be estab-

lished during drug development or postmarketing sur-

veillance studies to allow for pharmacogenetic parame-

ters to be evaluated retrospectively. 

Conversely, there are ethical concerns that need to be 

considered. In particular, the gathering of such infor-

mation is complicated by ethical issues, and there 

needs to be assurance of informed consent prior to the 

collection of these data. The adequacy of ethical care of 

subjects and of informed consent is a principal concern 

of the ICH GCP guideline and the Declaration of Hel-

sinki (GCP paragraph 2.1). However, there is concern 

that some jurisdictions may not be in full compliance 

with these principles (eg, providing financial incentives 

to entice people from impoverished areas). 

Within the United States there is a concern about pro-

filing and the stigmatization of identified communities. 

For example, within the Los Angeles region, Hispanic 

(Mexican) Americans were concerned that their DNA 

test results would be made available to the Bureau of 

Citizenship and Immigration. There is the recognition 

that we need to ensure that members of all populations 

have an opportunity to participate and benefit from 

publicly funded research. 

There are several online resources that may be valuable 

to those interested in exploring this area further: 

�� AAPS PharmSci has an online special issue ti-

tled Pharmacogenetics-Pharmacogenomics Vir-
tual Journal. This issue can be accessed at: 

http://www.aapspharmsci.org/theme_issues/virt

ual/index.asp (David J. Owen and Wolfgang 

Sadée, editors, accessed August 2003). This 

journal provides MEDLINE search results on 

such topics as trends in pharmacogenetics and 

pharmacogenomics, gene variants in disease 

and therapy, and clinical applications and drug 

therapy, genomics and proteomics.  

�� The Pharmacogenetics and Pharmacogenomics 

Knowledge Base (PharmGKB), which that is 

financially supported by grants from the Na-

tional Institute of General Medicine (NIGMS), 

the National Heart, Lung, and Blood Institute 

(NHLBI), the National Human Genome Re-

search Institute (NHGRI), the National Institute 

of Environmental Health Sciences (NIEHS), the 

National Cancer Institute (NCI), and the Na-

tional Library of Medicine (NLM) within the 

National Institutes of Health (NIH). PharmGKB 

is managed at Stanford University. This work is 

supported by the NIH/NIGMS Pharmacogenet-

ics Research Network and Database 

(U01GM61374). This database can be accessed 

at: 

http://www.pharmgkb.org/do/serve?id=home.w

elcome (accessed August 2003) and is intended 

to provide an integrated resource about how 

variation in human genes can lead to variation 

in drug response. A number of examples of the 

relationship between gene pattern and drug re-

sponse, as well as an examination of ethical 

questions pertaining to the cataloguing of pa-

tient genetic data, are discussed in a recently 

published article by Dr J. Glasel.40 
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International Differences in Prescribing/Drug Use 

Practices: Its Impact on Clinical Trial Design 

Agnes Klein, MD, Director, Clinical Evaluation Divi-

sion, Health Canada 

Among the various points already mentioned, variation 

in international trial results can reflect international 

differences in study interpretation and medical prac-

tices. Similarly, factors that may influence regulatory 

decisions within each nation include the prevalence of 

a disease, the spectrum of other available therapies, the 

availability of third party reimbursement, and the per-

ception of acceptable risk/benefit ratios. Thus, final 

product approval often reflects the expectations of the 

society for which registration is sought. 

The clinical response to a potential type of therapy is 

influenced by the many variables described by each of 

the presenters. These sources of international disparity 

in drug response affect the approvability of a product 

by the Canadian regulatory authorities. Examples in-

clude the following:  

��Gp IIb/IIIa antagonists used in coronary artery 

disease.41,42 One study demonstrated an absence 

of statistically significant differences between 

the test versus control drug. Further evaluation 

of these data showed that there were clear dif-

ferences in drug response when administered to 

North Americans, but no differences when the 

test product versus control product were admin-

istered to either Europeans or South Americans. 

��Outcomes in coronary artery disease: In com-

paring the United States and Canada, the United 

States fared better than Canada because of the 

use of earlier and more aggressive treatments. 

This led to an improvement in symptoms and 

survival within the United States. However, Ca-

nadians generally fared better than did their 

European counterparts.43 

��Dyspepsia: The Canadian diagnosis of dyspep-

sia is very different from that of other countries, 

with Canadian definitions being more closely 

aligned with United States definitions as com-

pared with European definitions. The Rome II 

consensus conference44 and the American Gas-

troenterological Association medical position 

statement45 do not include reflux disease within 

dyspepsia. However, the Can-Dys Working 

Group did not consider this distinction to coin-

cide with the conceptual framework followed 

by primary care physicians when patients pre-

sent with uninvestigated dyspeptic symptoms. 

Thus to reflect the reality of primary care, the 

Can-Dys Working Group consensus was that re-

flux disease is an integral constituent of unin-

vestigated dyspepsia.46 

Even within North America, we find major differences 

in the organization of the United States vs Canadian 

Health Care systems and in patient care.47,48 As com-

pared with their United States counterparts, Canadians 

tend to spend a smaller percentage of Canada’s gross 

domestic product on health care, and the Canadian 

government exerts greater control over health expendi-

tures.49 In Canada, patients tend to have longer hospital 

stays but fewer invasive cardiac procedures. For exam-

ple, in the late 1990s, approximately 51% of the Cana-

dian patients admitted to a coronary care unit presented 

with an acute MI, as compared with only 35% of those 

admitted within the United States. Despite similar pa-

tient clinical characteristics, coronary arteriography 

was performed in 68% of the United States patients, as 

compared with 35% of those from Canada. Regional 

differences were also observed in the use of follow-up 

procedures. 

Despite these differences in practice philosophy, there 

was no perceptible difference in 1-year patient mortal-

ity (22% in Canada versus 23% in the United States) or 

the rate of reinfarction (14% in Canada versus 13% in 

the United States).47,48 The only significant differences 

in patient health were noted in the higher incidence of 

activity limiting angina in Canada (33%) versus the 

United States (27%) and in the 6-month mortality asso-

ciated with unstable angina.50 Similar findings were 

noted with regard to the treatment of aneurysmal su-

barachnoid hemorrhage.49 It has been hypothesized 

that, at least in part, differences in patient care may 

reflect differences in reimbursement systems, which 

provide United States hospitals and patients with the 

incentive for shorter hospital stays, use of nursing 

home and rehabilitation facilities, and greater use of in-

hospital procedures.49 

While most national drug regulatory agencies consider 

the clinical science aspects for determining market ap-

proval, within Canada and the United States, state or 

province governing bodies also impact the availability 

of prescription drugs to certain patient groups. For ex-

ample, reimbursable costs covered by Medicare may 

limit the availability or use of certain therapeutic alter-

natives by senior citizens. Similarly, the United States 

Veterans Administration has rules on drug products 

whose costs will be covered for retired veterans. 

Within that framework, the government remains in-

volved not only with product effectiveness (through the 

regulatory approving bodies such as Health Canada and 
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the FDA), but also with product cost and the accept-

ability of therapies. 

Examples of Guidelines are as follows: 

Fodor JG, Frohlich JJ, Genest Jr JJ, McPherson PR, 

for the Working Group on Hypercholesterolemia 

and Other Dyslipidemias. Recommendations for the 

management and treatment of dyslipidemias. CMAJ. 

2000;162(10):1441-1447. 

Within Canada, experiences with Enbrel (etanercept) 

and Remicade (infliximab) illustrate the effects that 

policy can have on physician prescribing practices. 

Both drugs are approved in Canada, and both have re-

ceived strong endorsements as second line treatments 

from the Canadian Rheumatology Association.51 While 

most private health care plans cover these drugs, the 

majority of provincial plans do not (eg, Ontario).52 As 

it is the provincial formularies that generally cover the 

cost of prescription drugs for seniors and welfare re-

cipients, these patients are, in effect, denied access to 

these medications. 

Meltzer S, Leiter L, Daneman D, et al. Clinical prac-

tice guidelines for the management of diabetes in 

Canada. CMAJ. 1998;159(suppl 8):S1-S29. 

Rowe T, Lea RH, Belisle S, et al. The Canadian con-

sensus of menopause and osteoporosis–2002 update. 

J Obstet Gynaecol Can. October 2002;24(10):108. 

There are occasions when international differences in 

therapeutics and in clinical practice situations challenge 

the ability to extrapolate therapeutic inferences from 

clinical trials conducted outside of Canada. For exam-

ple, returning to the issue of dyspepsia, the Canadian 

consensus Guidelines concerning the diagnosis and 

treatment of H pylori56 have had 2 updates for special 

situations,57 one concerning approaches in children58 

and another on limitation of expensive diagnostics.58 In 

general, the recommended course of therapy involves 

polypharmacy, including the use of a proton pump in-

hibitor or ranitidine plus bismuth citrate plus 2 anti-

infectives, such as amoxicillin and clarithromycin, or 

alternatively metronidazole plus clarithromycin.44,56 

Guideline advice on treatment strategies included some 

extrapolation of H pylori clinical trial eradication re-

sults from other countries, which further involved an 

allowance for differences both in drug substance and H 
pylori resistance to metronidazole treatment.59 In Can-

ada, only bisthmuth subsalicylate is available, although 

data from other countries of bismuth adjunct treatment 

involved the use of colloidal bismuth subcitrate. 

The various Canadian medical associations have de-

veloped Clinical Practice Guidelines53 for many dis-

eases and disorders. The Canadian Medical Association 

(CMA) Infobase is a database generated by the CMA. 

It contains 2000 records of guidelines that are either 

produced or endorsed within Canada by national pro-

vincial/territorial or regional medical or health organi-

zations, professional societies, government agencies, or 

expert panels.54 Examples of disease-specific Clinical 

Practice Guidelines include osteoporosis, diabetes, and 

dyslipidemias. The database includes consensus state-

ments for the treatment of such conditions as 

Helicobacter pylori, reflux esophagitis, and peptic 

ulcer. In general, these Guidelines and consensus 

statements focus on the management of specific dis-

ease conditions and disorders. It is within this context 

that pharmacotherapy is defined, and drug classes 

may be classified as either first- or second-line treat-

ments for the various disorders. 55 

While these Guidelines should be considered in the 

design of clinical studies, they are not considered to be 

official government (Health Canada) documents. Gen-

erally, the federal government was accorded observer 

status but did not actively participate in the develop-

ment of the Guidelines. Accordingly, while these Ca-

nadian Guidelines may differ from those established by 

medical authorities within the United States or Europe, 

Health Canada will generally not reject a study based 

upon somewhat different endpoints with respect to 

clinical expectations (eg, the targeted blood lipid levels 

to achieve when treating dyslipidemias). In that regard, 

good science is more important than minor regional 

differences. Nevertheless, to avoid potential problems 

in study acceptability, sponsors are strongly encour-

aged to consult with Health Canada before initiating a 

clinical trial. 

Regarding differences in microbial susceptibility, there 

are wide geographic differences in prevalence of H 
pylori resistance to metronidazole. Such variations can 

even be seen within Canada (eg, 18% in Quebec and 

38% in Nova Scotia). Thus, the recommendation for 

the use of 2 antimicrobial agents, amoxicillin plus 

clarithromycin, in conjunction with a proton pump in-

hibitor is not surprising. In fact one study with 

clarithromycin alone as the anti-infective achieved the 

highest H pylori eradication rate (54%) for a single 

agent,60 although 90% eradication results were ob-

tained when amoxicillin or metronidazole double anti-

biotic therapy was administered.61 An additional com-

plication is that foreign trials administered 400 mg of 

metronidazole, although 500 mg is the usual dose used 

in Canada.60 
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With regard to biologics, these applications are associ-

ated with problems distinct from those associated with 

most drug product applications, and the quality aspect 

of drug development has a more significant impact on 

the clinical performance of biologics as compared with 

pharmaceuticals. As discussed in the ICH guideline 

concerning safety testing of biotechnology-derived 

products,62 the immunological properties of mono-

clonal antibodies need to be described in detail. This 

includes information pertaining to their antigenic speci-

ficity, complement binding, and any unintentional reac-

tivity and/or cytotoxicity toward human tissues distinct 

from the intended target. It is further recommended that 

cross-reactivity studies be carried out using appropriate 

immunohistochemical procedures and a range of hu-

man tissues. 

Companies pursuing biologics tend to be smaller than 

the large pharmaceutical conglomerates, thereby facili-

tating interaction between these companies and Health 

Canada. However, within the past 2 years, an increased 

interest in the development of these products has re-

sulted in an evolution in the process for evaluating bio-

logics within Canada. It has led to the creation of the 

Biologics and Genetic Therapies Directorate in Canada 

on April 20, 2000. 

 

International Differences in Pathogen Suscep-

tibility (Bacterial, Parasite, Etc.): Implications 

for the Use of Foreign Data 

William A. Craig, MD, Professor of Medicine, Univer-

sity of Wisconsin 

One of the drug classes posing the greatest challenge to 

the globalization of clinical data is anti-infective prod-

ucts. In addition to the concerns raised for all other 

drug classes, anti-infective products are associated with 

an additional level of complexity: the potential for re-

gional differences in pathogen distribution, pathogenic-

ity, and susceptibility. In an attempt to better under-

stand these differences, there are an increasing number 

of large multicenter surveillance studies from hospitals 

in Europe, North America, Latin America, and Asia-

Pacific regions. 

Generally, the causative pathogens associated with 

specific disease processes are similar across the globe. 

For example, the vast majority of skin and soft tissue 

infections are associated with gram negative bacilli 

(GNB) and Staphylococcus aureus. An estimated 32% 

of the skin and soft tissue infections are associated with 

S aureus in Latin America, 47% of skin and soft tissue 

infections are associated with S aureus in Asia-Pacific 

region. The fewest number of these infections are at-

tributable to Streptococcus spp.63,64 S aureus is also 

found to be the most frequently isolated pathogen caus-

ing bloodstream infection in the United States, Canada, 

and Latin America, and coagulase-negative 

Staphyloccocus species (CoNS) are the third most 

common cause of bloodstream infections.64 Similar 

geographic comparability is observed for infections 

associated with Pseudomonas aeruginosa.65 

In contrast to the international similarity in pathogen-

disease relationships, there exist marked differences in 

the susceptibility of pathogens (fungal66 as well as bac-

terial64). For example, there is a very marked difference 

in the percentage of S aureus isolates that are methicil-

lin resistant (MRSA). Across the United States, Can-

ada, Latin America, Europe, and Asia-Pacific, the low-

est percentage of MRSA was found in Canada (eg, 4% 

of S aureus bloodstream infections), the highest was 

consistently seen in the Asia-Pacific countries (eg, 44% 

for S aureus bloodstream infections). Across the 

United States, Latin America, and Europe, with the 

exception of skin and soft tissue infections, the highest 

percentage of MRSA isolates was found in the United 

States.64 The percentage of total isolates found to be 

methicillin resistant for individual countries across the 

3 regions (Western Hemisphere, Europe, and Western-

Pacific centers) are provided in Figures 1-3. It should 

be noted that all antimicrobial susceptibility testing was 

performed using broth microdilution methods de-

scribed by the National Committee for Clinical Labora-

tory Standards (NCCLS). 

Slightly different patterns of regional susceptibility 

differences were seen with Pseudomonas aeruginosa.65 

Using susceptibility testing procedures consistent with 

NCCL criteria and isolates obtained in 1999, Latin 

America was generally associated with the least sus-

ceptible isolates to the various classes of antimicrobial 

compounds, followed by Europe. The lowest rate of 

drug resistance was observed in Canada (Figure 4). 

The mechanism responsible for the development of 

drug resistance can differ markedly between coun-

tries.65 Depending upon the mechanism involved, there 

can be cross-resistance to other antimicrobial com-

pounds, thereby leading to marked regional differences 
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Figure 1. Rates of methicillin resistance among Staphylococ-
cus aureus isolates in the Western Hemisphere SENTRY 

centers, 1997-1999 (based upon data provided by Diekema et 

al).64 

Figure 2. Rates of methicillin resistance among Staphylococcus 
aureus isolates in the European SENTRY centers, 1997-1998 (based 

upon data provided by Diekema et al).64 

  
Figure 3. Rates of methicillin resistance among Staphylococ-
cus aureus isolates in the Western Pacific SENTRY centers, 

1997-1999 (based upon data provided by Diekema et al).64 

Figure 4. Rates of Pseudomonas aeruginosa isolates found resistant 

to the various drug classes as a function of geographic region (based 

upon data provided by Gales et al).65 

 

in the pattern of drug cross-resistance patterns. The 

percentages of MRSA isolates co-resistant to gen-

tamicin range from 25.9% in Canada to 91.2% in Latin 

America. Even within geographically close regions, 

differences can occur. Within the United States there 

was a substantially higher percentage of MRSA iso-

lates co-resistant to ciprofloxacin (88.6%) and eryth-

romycin (92.7%) as compared with Canada (60.5% and 

75.3% for ciprofloxacin and erythromycin, respec-

tively) during that same survey period (1997-1999).64 

��Extended-spectrum �-lactamase production.  

��A barrier to drug diffusion through the outer 

bacterial membrane.  

��Efflux mechanisms.  

��Loss of permeability of the drug (eg, porin clo-

sure).  

��Alterations in DNA gyrase.  

��Presence of aminoglycoside-modifying en-

zymes, leading to the emergence of multidrug 

resistance. 
The various mechanisms that may be involved in the 

development of resistance include the following65: 
These differences in resistance mechanism can impact 

not only the selection of appropriate pharmacotherapy 

but also the pathogenicity of the microbial vector. This 

���-lactamase resistance due to AmpC �-

lactamase production.  
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Figure 5. Rates of Klebsiella pneumoniae isolates found resis-

tant to the various drug classes as a function of geographic re-

gion (based upon data provided by Winokur et al).69 

Figure 6. Rates of Escherichia coli isolates found resistant to the 

various drug classes as a function of geographic region (based 

upon data provided by Winokur et al).69 

 

point raised the question of whether or not this differ-

ence in resistance mechanisms can result in differing 

levels of bacterial pathogen virulence across regions. 

Dr Craig indicated that he is currently examining this 

question. If pathogenicity and virulence vary, we 

would also anticipate a difference in disease progres-

sion and, consequently, differences in drug response. 

Considering the possible differences in bacterial viru-

lence, pathogenicity, and drug susceptibility patterns 

across geographic regions, we can clearly see the po-

tential not only for differences in the effectiveness but 

also differences in the efficacy of the positive control. 

There tends to be much greater geographic variation in 

susceptibility patterns associated with Gram - than with 

Gram + organisms. For example Klebsiella has an en-

zyme that destroys antibiotics. Latin America, Europe, 

and Asia have higher levels of microbes with this en-

zyme than do the United States and Canada. Accord-

ingly, if Klebsiella is a targeted pathogen, the geo-

graphic region within which the study is conducted 

may impact clinical outcome.67,68 

Considering these differences in microbial susceptibil-

ity patterns, pathogen susceptibility test results should 

be provided if foreign data are to be used to support 

drug registration. Such information could improve the 

information available on the impact of that drug on 

resistant microbial strains and may also help to resolve 

one of the problems associated with the majority of 

study protocols: the use of resistance as one of the ex-

clusion criteria. 

Reasons for failing to collect pathogen samples often 

relate to regional differences in the use of diagnostic 

test procedures. In the case of otitis media, punctures 

are often not required, thereby restricting the ability of 

the investigator to collect pathogen samples. In the case 

of pneumonia, 50% to 60% of the clinical cases are 

handled in outpatient clinics. Therefore, investigators 

do not gather information on the pathogen load within 

the bronchial secretions. Similarly, susceptibility data 

are often lacking for fungal infections, viral infections, 

many HIV infections, and many parasitic infections. 

Clearly, the compound selected as the positive control 

must be region-appropriate. For example, if there is a 

large number of extended spectrum beta lactamase 

(ESBL) strains, there tends to be a high level of core-

sistance to aminoglycosides, tetracyclines, 

trimethoprim-sulfamethoxazole, and ciprofloxacin. 

Accordingly, the positive control should be a carbep-

enem instead of a penicillin or cephalosporin for testing 

the effectiveness against Gram - pathogens.69 In this 

regard, 45% of the strains in Latin America are ESBL. 

If there is a high incidence of macrolide resistance in 

pneumococci, then macrolides should not be the com-

pound used as a positive control for outpatient respira-

tory infections such as community acquired pneumonia 

(CAP). Examples of differences in resistance patterns 

for Klebsiella pneumoniae and Escherichia coli are 

provided in Figures 5 and 6. 

Differences in susceptibility patterns can influence the 

use of foreign data by: 

�� Reducing the efficacy of the test product and 

its comparator, thereby increasing the delta 

above acceptable values.  

�� Reducing the effectiveness of the comparator, 

thereby providing an inappropriate benefit to 

the test compound.  

 16
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�� Reducing the apparent effectiveness of the 

study compound, resulting in inferiority as 

compared with the positive control. 

Models such as the Poole Therapeutic Outcome Model 

(developed by Dr Michael Poole, Houston, TX, 

http://www.vlmed.com/ABRS.htm) (accessed August 

2003) or Monte Carlo simulations may assist in under-

standing the impact of changing microbial susceptibil-

ity patterns on the outcome of clinical trials. The Poole 

Therapeutic Outcome model integrates such variables 

as the proportion of subjects presenting with symptoms 

that are culture positive, the distribution of pathogens 

in the culture-positive group, the rate of spontaneous 

resolution for each pathogen, and the susceptibility of 

the pathogen to the antimicrobial agent. On the basis of 

these assumptions, the influence of changing suscepti-

bility patterns on trial outcome can be determined. An 

example is provided below. 

1. Success among culture-negative controls is es-

timated based on the proportion of culture-

negative subjects and the rate of clinical resolu-

tion for the culture negative patients. For this 

example, we will assume that 40% of the pa-

tients are culture negative and that there is an 

88% spontaneous resolution associated with 

these patients. 

2. Success among culture positive subjects is es-

timated based on the following 

a. The proportion of subjects in the trial that 

are culture positive. For the sake of this ex-

ample, we will assume that 60% of the pa-

tients are culture positive. 

b. The relative distributions of pathogens that 

are isolated in the clinical trials from these 

culture-positive subjects. For the sake of 

this example, we will assume that each pa-

tient is infected by a single pathogen, with 

the following overall distribution within the 

trial: 

(1) 42% Streptococcus pneumonia 

(2) 35% Haemophilus influenzae 

(3) 5% Moraxella catarrhalis 

(4) 18% others 

c. The rate of spontaneous resolution for the 

culture-positive patients. For the sake of 

this example, we will use the following 

values: 

(1) 30% S pneumonia 

(2) 60% H influenzae 
(3) 80% M catarrhalis 
(4) 50% others 

d. The proportion of the pathogens that are 

susceptible to the antimicrobial agent based 

upon pharmacokinetic/pharmacodynamic 

breakpoints. The model assumes that all pa-

tients with these susceptible organisms will 

be cured. For the sake of this example, we 

will use 2 sets of susceptibility values: 
(1) Trial A: Nearly all pathogens are sus-

ceptible 

(a) 90% S pneumonia 
(b) 90% H influenzae 

(c) 95% M catarrhalis 

(d) 80% others 

 

(2) Trial B: Some pathogen strains are 

found to be resistant 

(a) 30% S pneumonia 
(b) 50% H influenzae 
(c) 50% M catarrhalis 

(d) 50% others 

 

With these values, we can estimate the impact of al-

tered susceptibility on clinical outcome using the fol-

lowing equation: 

(1) Culture negative % success = % culture nega-

tive × spontaneous cure of culture negative infections 

(2) Culture positive % success (must be summed 

across all pathogens): 

% culture positive patients × % with pathogen in 

question × (% pathogens susceptible to drug) + (% 

not susceptible to drug × spontaneous resolution for 

each pathogen). 

 

Therefore, the expected results of the Trials A and B, 

based upon the assumptions provided above, are as 

follows: 

 

Trial A 
Culture negative spontaneous cure rate = 40% × 88% = 35.2% 

S pneumonia = 60% × 42% × [90% + (10% × 30%)] = 23.4% 

H influenzae = 60% × 35% × [90% + (10% × 60%)] =  20.2% 
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M catarrhalis = 60% × 5% × [95% + (5% × 80%)] =  3.0% 

Others = 60% × 18% × [80% + (20% × 50%)] =      9.7% 

   Predicted success = 91.5% 

 

Trial B 
Culture negative spontaneous cure rate = 40% × 88% = 35.2% 

S pneumonia = 60% × 42% × [30% + (70% × 30%)] = 12.9% 

H influenzae = 60% × 35% × [50% + (50% × 60%)] = 16.8% 

M catarrhalis = 60% × 5% × [50% + (50% × 80%)] = 2.7% 

Others = 60% × 18% × [50% + (50% × 50%)] =          8.1% 

   Predicted success = 75.70% 

 

The efficacy of antimicrobial compounds is aligned 

with both patient pharmacokinetics and the dynamics 

of the pathogen response to these concentrations. This 

response is generally described in terms of the mini-

mum concentration needed to inhibit the growth of the 

pathogen (MIC). There is a wide range of tests that can 

be used to describe MIC values, and therefore, stan-

dardization of the methodology is critical. Within the 

United States, susceptibility testing is based upon stan-

dards set by the National Committee for Clinical Labo-

ratory Standards (NCCLS). This is a globally recog-

nized, voluntary consensus standards-developing or-

ganization that enhances the value of medical testing 

within the healthcare community through the develop-

ment and dissemination of standards, guidelines, and 

best practices. NCCLS develops and publishes stan-

dards and guidelines through a unique consensus proc-

ess involving government, professions, and industry. 

All NCCLS consensus documents are voluntary, but in 

certain instances, regulatory agencies or accrediting 

bodies will require that a specific NCCLS standard or 

guideline be followed. Information regarding the 

NCCLS can be obtained at www.NCCLS.org (ac-

cessed: August 2003). However, it should be noted that 

not all nations accept NCCLS standards. Therefore, 

discrepancies in study interpretation can occur. 

Unlike many of the other classes of therapeutic agents, 

the evolving problem of emerging resistant strains ren-

ders it difficult to use the data from foreign trials. 

However, with the global spread of resistance, the in-

ternational harmonization of drug use practice for anti-

infective products is imperative. Given the ease with 

which individuals and goods can cross international 

boundaries, the transfer of pathogens is inevitable. 

Modeling efforts, such as use of the Poole Therapeutic 

Outcome Model and Monte Carlo simulation can help 

scientists better understand the impact of these chang-

ing susceptibility patterns. Unless global strategies are 

developed to control the emergence of resistant strains, 

there will eventually be no region unaffected by incur-

able infections. It will only be through a concerted in-

ternational effort to optimize antimicrobial drug use 

practice that we can avoid facing an international crisis 

caused by the inability to effectively treat infectious 

diseases. 

 

CONCLUSION 

The increase in international mobility and growing 

global marketplace has rendered the concept of interna-

tional harmonization of pharmaceutical trials to be an 

important consideration to regulators, drug sponsors, 

and end users. However, barriers to such harmonization 

efforts will continue to exist, both from variations 

among regions in clinical/societal issues, as well as 

from chemistry, manufacturing, and specification is-

sues. Among the many variables that can affect the 

clinical outcome of an investigation are genetic poly-

morphism, nutrition, age, environmental conditions, 

pathogen susceptibility, societal values, and regional 

differences in medical practice. To facilitate harmoni-

zation, the use of global databases may provide an in-

valuable mechanism to help investigators tease out the 

critical variables that can influence therapeutic out-

comes. This information should also help to identify 

those societal, environmental, and practice differences 

that cannot be controlled but may interfere with the 

acceptance or extrapolation of foreign clinical data. 

Nevertheless, insight into the factors influencing thera-

peutic responses will improve international drug avail-

ability, global product uniformity, and the dosing 

strategies to optimize disease treatments. 
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APPENDIX 

ICH Efficacy Topics and Guidelines (Based upon information contained within www.ich.org/ich5e.html) 

1. Exposure 

E1: The Extent of Population Exposure to Assess Clinical Safety for Drugs Intended for Long-Term Treat-

ment of Non-Life-Threatening Conditions. This guideline provides recommendations on the numbers of patients 

and duration of exposure for the safety evaluation of drugs intended for the long-term treatment of non-life-

threatening conditions. 

2. Clinical Safety 

E2A: Definitions and Standards for Expedited Reporting. This guideline provides standard definitions and ter-

minology for key aspects of clinical safety reporting. It also gives guidance on mechanisms for handling expedited 

(rapid) reporting of adverse drug reactions in the investigational phase of drug development. 

E2B: Data Elements for Transmission of ADR Reports Step 5. This guideline provides standard definitions and 

terminology for key aspects of clinical safety reporting. It also gives guidance on mechanisms for handling expedited 

(rapid) reporting of adverse drug reactions in the investigational phase of drug development. 

E2B(M): Maintenance of the ICH Guideline on Clinical Safety Data Management: Data Elements for Trans-

mission of Individual Case Safety Reports. The E2B topic was a highly successful effort to define the data ele-

ments necessary for the exchange of individual case safety reports electronically. Pilot studies indicated the feasibil-

ity of the transactions but also identified areas that could be improved by further discussion in the expert working 

group. 

E2C: Periodic Safety Update Reports. This guideline gives guidance on the format and content of safety updates, 

which need to be provided to regulatory authorities, at intervals, after products have been marketed. It is intended to 

ensure that the worldwide safety experience is provided to authorities at defined times after marketing with maxi-

mum efficiency and avoiding duplication of effort. 

3. Clinical Study Reports 

E3: Structure and Content of Clinical Study Reports. This guideline allows for a single compilation of world-

wide core clinical study reports, for inclusion in applications to ensure more efficient generation and submission of 

data to the regulatory authorities. 

4. Dose Response 

E4: Dose-Response Information to Support Drug Registration. This guideline provides recommendations on the 

design and conduct of studies to assess the relationship between dose, blood levels, and clinical response in the early 

stages of the clinical development of a new drug. 

5. Ethnic Factors 

E5: Ethnic Factors in the Acceptability of Foreign Clinical Data. This guideline addresses the intrinsic character-

istics of the drug recipient and extrinsic characteristics associated with environment and culture, which are likely to 

impact on the results of clinical studies carried out in different ethnic groups. 

6. Good Clinical Practice 

E6: GCP Consolidated Guideline. This is a consolidated document that defines a tripartite standard for the conduct 

of clinical trials. It covers aspects of preparation, monitoring, reporting, and archiving of clinical trials and incorpo-

rating addenda on the Essential Documents and on the Investigator’s Brochure, which had been agreed upon earlier 

through the ICH process. 

7. Clinical Trails in Special Populations 

E7: Clinical Trials in Special Populations: Geriatrics. This guideline provides recommendations on the special 

considerations that apply in the design and conduct of clinical trials on medicines that are likely to have significant 

use in the elderly. 
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8. Clinical Trial Design 

E8: General Considerations for Clinical Trials. This guideline defines the general scientific principles for the con-

duct, performance, and control of clinical trials. The guideline addresses a wide range of subjects in the design and 

execution of clinical trials and in the evaluation of the scientific validity of protocols. 

E9: Statistical Principles for Clinical Trials. The issues in a biostatistical guideline affect each and every clinical 

trial contained in a dossier. Accordingly, this guideline is intended to overcome the differences in the level of detail 

required in the different ICH regions, which can be an obstacle to the general acceptance of analyses and conclusion 

from clinical trials. 

E10: Choice of Control Group in Clinical Trials. This guideline addresses the choice of control groups in clinical 

trials needed for an approval of a dossier with respect to efficacy and safety. At present, there are major differences 

in practice and attitudes toward the need for placebo controlled trials (or other trials in which a difference between 

treatments is shown) and the acceptability of active control equivalence trials as evidence of efficacy and safety. This 

difference applies both to determinations of intrinsic efficacy and to the need for comparison with other drugs. 

9. Pediatrics 

E11: Clinical Investigation of Medicinal Products in the Pediatric Population. This addresses the conduct of pe-

diatric trials on medicines. The existing guidances are based on differing assumptions and propose different strate-

gies, scientific principles, and regulatory standards. The objective of ICH Guideline will be to facilitate the devel-

opment of safe and effective use of medicinal products in children and help eliminate the current difficulties encoun-

tered by companies operating internationally. 

10. Therapeutic Categories 

E12A: Clinical Trials on Antihypertensives. This document focuses on the type of study designs and development 

phases that are common to all 3 ICH regulatory authorities. Since there are a few major differences in the require-

ments of the 3 regions, this document should be considered as an “ICH Principle Document” rather than an “ICH 

Guideline.” It will not be subject to the usual ICH Step Procedures leading to a fully harmonized document. 


